Objectives: Traube's space, used to detect spleen enlargement, is at the precordial area on the anterior wall of the chest. In this respect, correct assessment of this area during physical examination is very important. The aim of this study was to evaluate the area of Traube's space by percussion that is known to be sensitive and specific over 70% and assess effects of gender and defecation habit on the space area.
Introduction
Traube's space is located on the left half of the anterior thoracic wall and is an area limited with the sixth costa, left anterior axillary line and left costal arch. [1] In this space lies the fundus of the stomach. [2] During percussion, a tympanic sound is produced due to this air-filled structure (Traube open). [3, 4] Once the spleen is enlarged, the sound reaches the Traube's space by passing through the front edge of the stomach and diaphragm, [5] and changes into a dull tone (Traube closed). [3] Ludwig Traube (1818-1876), who had studies on this field, pointed out that the tympanic sound of this space may not be heard in various diseases. [1, 6] In the following years, various physical examination methods were developed related to this field. In 1954, Nixon studied on this space by making patients lie on their right sides. [7] Castell investigated the existence of spleen at the 8th and 9th intercostal distance by making the patients lie back in the supine position. [8, 9] The aim of this study was to determine the projection of this area on the front chest wall among healthy individuals and the average space it covers, and to evaluate the difference of its size by assessed by percussion between genders and individuals.
Materials and Methods
This cross-sectional study was carried out with the participation of 66 individuals (34 males, 32 females), aged between 18 to 35, who were second and third grade students of Zonguldak Karaelmas University, School of Medicine and staff of the same school. The Ethics Committee of Karaelmas University approved the study. Individuals taking part in the study were first given written and oral information regarding the study. Examinations were carried out by the same physician using the same method with the participant was lying in supine position and inhaling normally. The percussion started above the left breast by going down the mid-clavicular line and to the point where the tympanic sound heard was marked. Following the same line, the percussion was carried on down from the marked point, and the point where the tympanic sound disappeared was detected. With the same method, percussion was done transversely separately from the 6th and 7th intercostal spaces to the anterior axillary line, and from there percussion was done 2 cm laterally, and the points where the tympanic sound was first heard and then disappeared were marked. The distance between these six marked points was checked by percussion; the angle of combining line (straight, convex or concave) was found and highlighted with a permanent marker (Figure 1) . Then, the drawing of this space was copied on a transparent paper.
In this study, the Castell method was preferred as a highly sensitive method in detecting the size of the spleen [1] ( Table 1) . The areas were measured using using AutoCAD 2004 software (Mechanical Desktop Power Pack; Microsoft, Redmond, WA, USA). In addition, the body weight and height of the participants were recorded and they were inquired if they ever had any stomach operations and defecation on the same morning. Body mass index (BMI) was calculated using the body weight / (height) 2 formula. Data obtained from every participant was recorded in assessment forms and later transferred to SPSS for Windows, release 11.0.1 (SPSS Inc., Chicago, IL, USA; 2001). 2001). Independent samples test and MannWhitney U test were used to compare the data according to gender and to morning defecation, consequently. p<0.05 was accepted to be statistically significant. Relation between the area of Traube's space and body weight, height and BMI were assessed using Pearson correlation analysis.
Results
In this study, the area of the Traube's space on the front chest was measured as 4688.89 mm 2 in males and 2307.79 mm 2 in females. The body weight, height, BMI and area values of the Traube's space of the male participants were higher than those of females, and the difference between them was statistically significant (p<0.05) ( Table 2) .
Regarding female participants, no significant correlations were found among the parameters evaluated (p>0.05). In males, there was a positive, strong and significant correlation between the area of the Traube's space and height (r=0.507, p<0.05). In the whole study group, there was a positive, strong and significant correlation between the area of Traube's space and height (r=0.687) and weight (r=0.567) (p<0.05); no significant relationship was detected between Traube's space and BMI (p>0.05) ( Table 3) . Forty-one participants had defecated in the morning and 25 had not; no statistically significant difference was found between the area values of the Traube's space of these two groups (p>0.05) ( Table 4) .
Discussion
Until now, studies on Traube's space mostly focused on the spleen size, and their main aim was to evaluate the sensitivity of the detection of Traube's space by physical examination in splenomegaly. [10] [11] [12] In the Nixon method, the size of the spleen was evaluated by determining a reference point at a distance of 8 cm to the costal arc. [7] In this study, instead of dealing with the relation between this space and the spleen, we aimed to detect the location of the space on the anterior thoracic wall, calculate the area and indicate the topographic anatomy of Traube's space. We found the area of the Traube's space as 4688.89 mm 2 in males and 2307.79 mm 2 in females ( Table 2 ). In their study on the percussion of Traube's space, Barkun et al. [6] found that when BMI increased, false-negative results also increased. In our study, the relation between BMI and Traube's space size was also evaluated, but no significant relation between these two was detected ( Table 3) .
In their study, Sullivan and Williams [10] studied the change of the percussion sound by taking the left costal arch as a reference in the group lying on their right side, while taking the bottom intercostal distance of the left anterior axillary line as reference in the group lying back, in the supine position. In our study, we used the anterior axillary line, mid-clavicular line, costal arch and the 6th and 7th intercostal spaces on the left side as reference points. Sullivan and Williams [10] pointed out that if splenomegaly was 40% over the spleen size, it could be palpated; however, if the spleen size was extremely big, it might not be detected. They also stated that every palpable spleen was not necessarily a sign of an abnormal situation, because palpable spleen can be found in 2-9% of the normal population and 5-6% of the patient population. However, in their study, without investigating Traube's space, they focused on evaluation of the spleen size. In this study, we tried to detect the Traube's space by selecting more reference points for the calculation of its area. Nixon defined Traube's space as an area located between the 6th costa, lateral of the mid-axillary line and left costal arch. [7] In our study, we defined Traube's space as an area between the 6th intercostal space, lateral of the anterior axillary line and the left costal arch. We believe that consideration of these values by physicians and keeping in mind that the values and the sizes of the spaces may differ according to gender (by minimizing the false-positive and false-negative evaluations) will be helpful to keep up the contribution of physical examination to diagnosis, therefore it will be beneficial for diagnoses where only physical examination is possible.
Method
Sensitivity (%) Specifity (%)
Nixon [7] 59 94
Castell [8] 82 83
Barkun et al. [6] 62 72 Table 2 The comparison of Traube's space, body weight, height and BMI values according to gender using independent samples test.
